
Putting Research into Practice: Pavement 
Marking Management Tool
What Was the Need?
Improving the quality and visibility of pavement mark-
ings is one of the most effective ways to improve roadway 
safety and save lives. Wear from winter maintenance and 
vehicle traffic degrades pavement marking visibility over 
time, so periodic reapplication is necessary. 

Applying pavement markings is expensive, however. Im-
proving the collection and display of striping and retrore-
flectivity data will allow MnDOT districts and central office 
to make better decisions regarding pavement marking ma-
terials, techniques and maintenance, leading to improved 
safety while minimizing costs.

What Was Our Goal?
The objective of the project was to fully implement the 
Pavement Marking Management Tool (PMMT) developed 
by the Center for Transportation Research and Education 
(CTRE) at Iowa State University in an earlier stage of this 
effort. Implementation required the development of data 
flow processes, data collection protocols and training for MnDOT district staff. 

What Did We Implement? 
This implementation effort leveraged funds previously used to build the PMMT, which 
shows retroreflectivity and marking application data throughout Minnesota. During the 
development process, CTRE determined how to retrieve, sort and analyze data sources 
for display in the mapping tool; what data needed to be collected; how to incorporate 
pavement marking information in the geographic information system database used by 
the tool; and how to fit the PMMT into MnDOT’s system architecture. 

How Did We Do It?
After reviewing recommendations from the previous development project, investiga-
tors and MnDOT enterprise geographic information staff established a data flow process 
from the central office, districts, striping crews and pavement marking contractors to 
an Oracle database that stores the collected data. Investigators then examined ASTM 
practices, Iowa DOT protocols and other available information to develop MnDOT data 
collection protocols for handheld retroreflectometers that specified sampling rates, 
collection methods and frequency. In creating these protocols, investigators sought to 
balance consistency, objectivity and field data collection time.

Two initial training sessions were held on data collection, entry and access for staff from 
District 6 and the Metro District. Based on feedback from those sessions, investigators 
finalized the PMMT and created an online data collection portal.

Part of this effort involved optimizing the format of striping logs automatically collected 
from MnDOT trucks for incorporation into the PMMT. 

Finally, investigators provided computer-based training to staff from all districts at five 
locations across the state.
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Researchers implemented 

an online pavement 

marking management tool 

that will simplify the 

collection, storage and 

analysis of retroreflectivity 

and striping data. This 

information has the 

potential to make pavement 

marking maintenance more 

efficient and reduce costs 

while making roads safer.
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What Was the Impact?
Before the PMMT, there was no single statewide database or set of tools to manage pave-
ment markings. In addition to collecting data, the PMMT enables MnDOT staff to use 
pavement marking data in decision making. The map view allows users to examine 
retroreflectivity data by a variety of criteria, including district, retroreflectivity quality, 
type of marking, direction or date of data collection. The map presents striping data by 
year, direction and marking type, and indicates whether the striping was performed by 
DOT maintenance crews or private contractors. Staff can view information at the road-
way, district and state level. The PMMT also generates charts that show a single loca-
tion’s retroreflectivity performance over time and spreadsheets of all data points near a 
selected location.

This information is accessible by both central planning offices and district offices. Dis-
tricts will be able to use the information when planning their striping seasons to focus 
on areas where retroreflectivity values have degraded. Users can also view pavement 
marking performance over time and under different traffic conditions, which will help 
them to evaluate different materials and application techniques.

What’s Next?
While the PMMT has been fully implemented, its real value will depend on data collec-
tion and the effect that information has on pavement marking practices. MnDOT has 
contracted for complete retroreflectivity data collection in two districts over two years. 
Results have already indicated that marking performance is not consistent across pave-
ment materials, and tools are being developed for placing and evaluating markings on 
challenging surfaces. Another project will develop tools for evaluating retroreflective 
markings on rumble strips and other challenging surfaces.

During training sessions, MnDOT staff recommended many enhancements to the PMMT, 
including a project planning tool; data mining capabilities; and enhanced data collection 
of winter maintenance operations, pavement type and condition, and traffic. MnDOT’s 
Information Technology department will manage future development of the PMMT.
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The PMMT offers many ways to view pavement marking data at the state, district or 
roadway level. This view shows white edge line retroreflectivity values, identifying 
sections in good, fair or poor condition. 

“The PMMT will result in 
data-driven decision 
making and ultimately 
a more efficient, 
effective and safer 
roadway network for all 
roadway users.”

—Mitch Bartelt,
Pavement Marking 
Engineer, MnDOT Office 
of Traffic, Safety & 
Technology

“Research has indicated 
that improving the 
visibility of pavement 
markings will lead to fewer 
crashes. This tool is one 
piece of the puzzle in 
accomplishing that goal.”

—Omar Smadi,
Research Scientist, Iowa 
State University Center for 
Transportation Research 
and Education
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